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^ (57) Abstract: Without using a photodetector and only by using a simple signal processing, it is possible to detect with a high 

O accuracy a fluorescent flicker inherent to an image pickup element of XY address scan type such as a CMOS image pickup element 
regardless of the object, the video 
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signal level, and the fluorescent lamp type and reduce it reliably and sufficiently. A signal In' (x. y) is an RGB elementary color 
signal including a flicker component or a luminance signal. The signal In' (x, y) is integrated over a time exceeding one horizontal 
cycle and a difference value of integrated values in adjacent fields is normalized by an average value of the integrated values in the 
continuous three fields. The difference value gn (y) after the normalization is subjected to discrete Fourier transform to extract a 
spectrum. From the extracted spectrum, a flicker coefficient F n(y) is estimated to perform calculation of In' (x, y)/[l + f n(y)]. 
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{::J;o-c. h /^^sj^ttl ^ ^ (1 6 a) ( l 6 b ) <?5 

4 ^bfc. 37 y 5^;«7^^::^u y ^ 5 3 DFT:/ni/ 

:i'5 1;6^P>(D7m, Omn ©Ji^S^llCd^ ^ |g 1 7 A(0^ ( 2 ) "C^ 

s y i/:«7#^r n (y) ;as^tti$tL'5o 

-Ct2:RB^bTt>. -7 V -y:fJ^^^-['^jS:mx% ^(DX. ^ (2) {zij;^ 
:7y 5/ ;«7^^rn (y) ©^t±i{J:^fcoT«. ^fP^^ ^ tlRS^ 

^ 2 7 {c:, ^23 }2:^b:fe^i^#:lJ:ov>T(D. mmir^ 3 -/v K 
{;:*5lt5:7 y i/;^/|^||:rn (y) ^^-to 
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23 

m(OU^fi:}£(Om.mX-h. m^m^n (y) - Fn_l (y) ^^ffiU. 
^fl^^mm-AY-E [Fn (y) ] -eE^^bt* 6 :i i {Jl J; o T . 37 y 5. 

Ji. E^'fb^i^^^^-iliCg n (y) <lr^^fJ:ff^L;^^V>-eifiM-r5 r ^ 

r$>^i£gn (y) {-^:g^;^.c§|5:$}-^ifc CT ^ co|?R:9-<^ 17 y 5, ^ 
» S ^ < m ^ -C # 5 ;i t /jj S o 

igi7A(^^(l)d^e>,:7y >:x;^7^^^#^/^v^'^t■^^^)' I n (x, 
y) fix 0 2 0 E<0^ (17) xmi^fi^o 

^^•v. m4(Dmxi±. mn-::^^ y ^ 4 ox. yv-yi^^^zfu^y^^ 

5 3t>^(D-y V iy:fy%^T TO. (y) \Z. k. ibfl. ^<D?n [l+Tn 

(y) ] T*A;^M^{t-^ I n ' (x, y) ^S^#$tlSo 
^:tb{Jij;oT. A:^W^^-i-I n' (x, y ) t::-^^ tt5 :7 y y 

^y;^^^^'^*?i^v^'^i-^^^ I n (x, y) ;as#f,tLSo 

^mrn (y) ^ 3 37^ -/V KtCl^itoT^^-rsaigSr^lt. 3 ^ - 
/VK^<^A;^lii^{t-^l n' (x, y) fii^LT. ^ (D^W l.it:7 V iy 
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24 



1114 (^MT% A:^jli^{t-^ I n * (x, y) (D U^/UHftf^mmmi^h 

^m^s yijr 4 OT-^ (1 7) (omn^n^ m\^m^0.^ 

y J/J^^l^r n (y ) tc: 1 ^iM^^MWrn^A 1 1 + r n (y )] 

t?A;^7m^ft-§- 1 n ' (x, y) ^w.w-r^m%m^A 2^ xt}m(o:^ 

J;oT«^$tb.«&^ W-<yVifsiJ^|Hlj^4 5 T?. A;^M#ft-^ In' (x, 
^ UT. A;t>®^{t-f- I n ' (x, y) © l/-</V;as^^^^^O ^-fg 

oT^-ry^4 3*5j:u«4 4>as^^iHij^4 2 m\^m ^ m ^ ^ fhx ^ ±m. 

Lfc J: 5 fc, ^ (1 7 ) <^M^^m:dStfj;^Pi^ft^^ ^^-^^ SI^T^'n 5^ 
^:^^^^:^U-C^ A;^!]!!^^!-^- 1 n * (x, y) <d \^^/viii^Jfa^i$c,(o 

m.m^ln' (x. y) © ^ ^ m;^®^ft-^ i UT. m'^Zfviy 

L/c^SoT. A;^®^^?-^ I n ' (x, y) (DU^/Vi>t^^a^j^i^^ 

V :^um:t^(Dm 2 com - me) 
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25 



|^4(DM<D J; 5 {J:. m^UF n (y) -Fn_l (y) ^^;^'fitAV 
E [Fn (y) ] X^jEmt^fhit. ^P5<^fh»M^^^;^^}j:?t^-t-S 

^m.Fn (y) ^m^. ^^^mAVE [Fn (y) ] -CJEm-fb LT t> J; 

3 1 ;6^e)(7>a^^itF n (y) f,^, ^mmnmyvi 3 3 i)^lr><DW-^m 
AVE [Fn (y) ] ^ H ^ :i t iz 2: ^ X JEM^t ^ tl. lEmit^ 

<Dm^_m.sn (y) ib^nm^tl^o 

■fttcX.. :L(Dm^(DlEmit^(Dm^mg n (y ) ft, S 2 1A(D^ ( 1 

mnm^ 3 ex. 0 2 1 b (d^ (19) tc^-r oiz.. ^ (is) 

T**$tl.SIE^{b^<^lir9-ffi g n (y) 1 ^UnV. ^(Of^m^B 

FT («lt!c7-y rn|g^) 5,>jr 5 1 {Ciailffl-t-So 

^<0^^. |Am|=vm, d m= ^mnXh^(DX. ^2 0 0(0^ 
(15a) (15b) y m, <I>mn{4, M 2 1 C <D^ (20a) 
(20b) iz3:oX:^ib^ :l tt^X^ 

Ll/h^SoT. DFT:^ny^5 1-ef4, m4<DmXit. ^ (13) "C 

^^^tl.5D FT?t#{-J:oT;^-^>^ h/V^ISttl bfe^. ^ (1 6 a) 

(16 b) (^M^l^«t oT#^>c©:7 y 5':^^5J-<^^i|'I V m*5 j;t;?IO^'ja 
5f=BOmn ^m^i-St^fJl^bT. ®6(D^J-t?tt, 5^; (13) T^a^tt 
SDFT?t#{J:J:oTX-<>5^ h/^^**tt}b:fe^. ^ (2 O a) (2 0 b) 



wo 2004/047427 ^) 
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m4(Dm'VjEm^ti<im\f^^^mmAVl£ [Fn (y) ] Ji, IHISA 
(7) (^S^^s^t9iEo#^{;ifi. ^ (6) -e^^tLS J: 5 {ca n 

(y) {;I^bV^^ fhi^. mi 7 B(D^ (4) (^^2:® [an (y) * 
rn (y) ] ^i:®<Dan (y) tc:ifc-<T + 5^/jN ^ V^ O "C^ lE^-fk 

bfc;$SoT. lE^'fhiziov^T}*. ¥^i^fjSAVE [Fn (y) ] o^'ftfc* 
«3{-ar$>^Fn (y) ^ffiV>Tt>. »5 t ^ ^ ^M;5S < ^ sp^-fjjAVE 

[Fn (y) ] ^m\f^^m^tmmi^. ^^^i^^v 1y:^J^^^mni■r 
^;iT% 7 <DMT*fi. iE^<b>^n 5/^ 3 5 m^f^-I^Zfu 5, ^ 3 

4;5^?>(D^^^F n (y) -Fn_l (y) y iJ^ 3 1 b 

(Dm^mF n (y ) "C^aiL-rS C i: t^.toTjE^-fb-r'So i^=^©^3gfi, 

lll4(7)Ma:I^CT?fe6o 

13 7 (DMT*}*. ^^Mt^^:^n$/^ 3 2fil -7 ^-JVV'^(Dm^m.^ 
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27 

nn-^ti-r. T^tsmmt^in' (x, y) t(Di^i^^:hmm.m^ 

«^$tiS„ 0 4 *3 J;a?|g 7 ^:9-^iiFn (y) -efi/j;<, ^ 

^^-^iSFn (y) -Fn_l (y) t^jEM<t:^fl^iiK -gUJi. lE^-fb^ 
Wt^x:! y^ t ^i- 5 o 

m) ym}-±^ myt')TmmTX'i-i^ 1112 2 A{;i^-rj; m=l(D^^ 

m{cix^/i.;a5/jN$ <;fc5(^{c^LT. ^^^i^mmrxn. m2 2Biz 
0'^yt^jmmrxi'i^ y^^^ h/V'ii^^x:2izfj:^o^it^^x'^^7!)i, m 
^ti^sEm<t^(Dm^ms n (y) ^fcitm^ms n (y) - lie, m 

So 



wo 2004/047427 



:T/JP2003/0i3237 



28 

y V y :«7#l^r n (y ) V-^a i: /jj J? , A;^H^ft-^ In' (x , y ) 

mTXh?> t^mi^tcm^Kit. ^m:7 7 ^COMP_OF F Sr-fe 5/ h 
bT. :7 y 5/;^^^:/a 5^ 5 3 :io ^Xf^lg^z^ u y ^ 4 o-co^s^-lf 
ih$-^, A;^J®^ft-^I n' (x, y) ^<?5^^W;^7W^ft-^a: U 

ffl^'^ OMF_0 F F;$s t; -fe 5, |. ±iizBbfci J; 5 :7 y 5, -(g 

X-^^-^, ^/I'x^ ^(D:^7^ 7^f^(j: j;oT. 

tf^^^^^o ^ ©^-a*. 0 18 A<^^ ( 7 ) o^H^;$s^ I? jSryt^d: < T^^S 

7 <0Mtc*5VN-C. 7 y s';«?^^ife>^i3 5 3 i:itm>^n ix^^ 4 0 i: 
>^^5/<5=-55, 56*5j;r;«7y i/;^;i^it:/ci 5 7 b ti.. 
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-7 V ly^^Wzfu v/^ 5 7 f*, 3 y ^—/U V^(DZ7 ]) y^-^^r n 
{-:7yy;^^^rn (y) ^^(Dy ^-;vYm\z.i^'^-r^bth\z.^ 3 

•7 9 ^:^hbT'>;^7^A=t > h n — 9 1 4 \z. ^ X ^jsi ^ fi ^ ^ 

$ bt^. HI 1 0 oMT'fi. i>';^7^A = >' h 1 4 fi. ^^i^^^m. 

7^DET_OFF^sy-fej/ h^tLSr a:{;iJ;oT. s^;«^>(g^^§|J2 
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V ^y:»^^':fu ^ 5 3 ^^ib(D, ^ <D t % (D-:^ }) ^WiT n (y) 
yf- 5 6 ff^:t:^iz:^tiX. ^<D t % (0-7 V y :^m^r n (y) 

■t^m-ki^it^i^my 9 ^DET__OF Ff>^±y h^fl^:iti:iX^X. 
:7 y 5/;«;i£MlfU 2 5 -^^-fy^S 5;as:7y 5/;&i^jt::f a ^ 5 TM 

i^^^ ^:^hti. "7 V y:fy^m:f^ y 1^ 5 3 7f)^^(D^ ^(Dt^(Dil^m^ 
m(Dmy^^7 V y:^mmr n (y) (Zlft^T. -7 V y:^^^^^ y7 5 7 

^:^tl?>mWl(D, ^lii'i^m(D0:\,^7 V y:^mWcT n (y) ^^zf 

y ^ 4 oi>imm^^. 7 V y :fyi&mmtm7!)^mn^^^ t fh\z^ ^4y 

^5 6^^^7K^tlX^ t(D t ^ (Dmmmm(DM\^^7 V y^^WcTn 
(y) t^^V y:^^W:fr2y^ 5 7 $ (OjOSg^jh ^ tu5o 

y:^:dmm-d^-D-hS^iz.mm^ti^o 

m-:fr2 y^ 3 0. DFT:/cr 5 1 $5 j;u?:7 y >>;«7:^^yn 5/^53 

Kmit-t^m-a-i^i-is ^m77^BBT_OFFt>^±y h^tl?>:ztiz. 
J:oT> jE^^bi^:^^it#tt|:::^t2 y^ 3 0. T> F T n ^ 5 1 ^ ^XJ^7 

?fe*3, ;i<z)^j«. ^y^j^^icrn (y) ^mm(ois^iz.-fifm^^ 

m^xh^tK x^mmoym-^. m:titm^mF n (y) ji:iu<?5{t 
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10 iOJ^^, CMO S^^^^/jl ^©XYT Kl^::^jfeSM©iS^m^^ 
15 y^^m^xm%\.'k.'li^mx^ ^-^<^nb^ht^X%^. 

(r>%hni}ixmL^^^^^'^. %%^(om^ni}£\^ii^xm%^m cm 

^i^'^ i/iJ'^W) ^^3fejtr03^J[^'fb<Z)jS« (1/1 0 0#) ©S^fg 
i£ -5 ;5S ^ if 5 o 

^3fe^TMggT-CfeSd>^/6Mi^ 111 8 *3 j:TJ«ia 9 (^^Jlc^b^b J; 5 fc. 
25 DFT:/ni/i5^5 1 -^fl^ai ^ tt^t h /KD l^^/k;^^ P, ;^m*r 5 C i 
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32 

^;fe:> ±5&LfcJ;5^^:^ CMO S ^^^^jfc ^(7>x YT K w;^ jfeScM 

/loom (omw:m\^wf^\^fck^\^\'x. nmp^-y v ^y:fy^^ti'^% 

:as^=fT$tt-f . A;^®^ft-^In' (x, y) i)^^ ^ ^ * ffl;^ M^ft 

:7 y ;^;^|^|f|5 2 5 (c:*5V>Ts D F T :/t3 5 1 ^ 7 y 5/ ;i(7^ 
^•zfxL y ^ 5 3 i:(D^{c:-^i3^h;::/n5^^ 5 9 :5S^tt -^Xt^ A =i V 

tl. '^xi^-:fxi 5 9 ft, D F T':fxi i/^5l35^e)<^ym, *mnC5 
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33 
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x:f3m^m^i n' (x, y) 't(D^^tiitim^m-^t vxmMzf 

^W^^tL/c^-a-JJlf*. ;^'fy^4 3*3a;t;54 4 ;aS^»|HljgS4 2'(l!|{C-g!] 
•9#XLf>tLT. _b5z&Lfc J; 5 {31. ^ (1 7) Ojt^^;^^S{±l;fj®^fi^ 

A;^Iii^it-i- I n ' (x, y ) ^(^^^ tti;^?®^^!^^ LT. 
^^if' 5 3{ct>3^ttl$tt, — 7 1 4f^:*5V^T7y 
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34 

S^-a-^^^P^T^. :7y5,;^7^^rn (y) !9 #;t ttS <??i?. 
lc^UyS::^Sfe7?«. iitJ§tt;&53tVNfciaC). i^l-iLt^E^^^SU, ;5^;toT7 
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35 

;^-r 5/^^:^:7ic: LfcpK^. ^^^mmr (D^m7f)^^mm\^±m(D X 

i-§f^t>9(^. i£^>^{^^SDT. ^ffl$tbfc:7 y y:«7^:9-;S:, ^cdMi!®^ 

i&mn 2 5©DFT:7^n5/iJr5 $ ttfc :7 y y 

*fit*BOmn' (D'r — ^^. y ]) 1^ :^ ^WL"^ 2 5 (D y V y u ^ ^ 

5 3 (;iA;^i-So 

7 y 5^;&;fe^:7'n 5/^ 5 3-T?f*. DFT::>'ny;J^ 5 lf)^h%hfL^m. 

lU^^^^mn ' t^ib. mi 7 A<D^ ( 2) -e^$tl/-5:7 y y;*'^^r 
n (y) ^S^W^tLSo i-i^^t?*). ^<Z)«aj-e{i, 1 7 A<D^ (2) tf» 
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36 

<ii 1 (DMi^m : ig 1 4 > 
i^mK^t i^x^-To ^—'$'mm^ 14a (Dm:fj{m-^ti^^miM 

ym' *5 J; ■c;?;gu^'CfcJte * m n ' (^-^^ tJ' ^^:ov^T t> ^ l^=^-efcS„ 

^tLS ^ x /t- L P F 6 2 <D ffl;f7 7*-i5' j^s. PM^^O^O^-jS: 

■T^i^iJ'/l'LPFe 1 (D^^^T a . *3 JctJ^T^i^'iJ'/UL P F 6 2 05^^ 
3-C<D<5^^>' mn^m Ka«:. y-T^/^^^ny^S 6 111 o 
^^J-^ )VL PF61*5j;U?62^ UTf*. ^^^^-^gfgffl -^-j^^ 

^fc.-OC5L P FT'^^^^^^^fC^;!^ - /^V^^'a•}-fi. 
f^$P{^Srj^<Z)^^#:^^-rsm^® L P F ^^IcL.Ctbiil^^^T a , 
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37 

ti. Mm^^m.mmi&wct^ 5 OH z . :^^^(Dmw.mmmm.m:i!>^6 oh 

jSiti!<0'7 ^ —/U }f t(Dm'T*n. mi 7 A(0^ (3) T'^^tb-S^ (igV^) 
5 ^^C5o 

^(Dfctb. 7^i^j5^/VL P F 6 2 fi, ^1 ©lOSiit^S O m n (O^Sll tr#lft 

KT?fc S^-a- 7^i^i5'/^LPF62^bT30(DLPF^lSlt. ^ 
10 O m n <Dx — - ^ 3 o <D L P F tdig 9 ^J-tt T A;^^?-^^ „ 

n-^ 1 4 P^T'^fetb^ AE (giftmttl) *iJ#'tf J;tJ«AWB C;^— 

So AE0j^it#?i. mm<om?>^<o^m-(?h*) . awb 

25 ttr. y^Qb fi. •7*i;?i5'/WL P F 6 1 ;fe J; t)? 6 2 
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Lfc:$5o-c. :itiibmmf>^^. 0^^'XTmmTx-^ V y:itJi&miikmti 
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39 

^MmWtmyn^y^ 6 S^XXJ^V^ l^nM^n y^ 6 6 T% y^i^^yPL 
PF61, 6 2<Dm^mT a, T p ^ XXJ^V-^ >mmmm 6 3 X(D^^ 

.T'S^^yWL P F 6 1 (OmmmT a (il o V> T . L J; 9 

■'ewT?. ^afc^j- UT3i(v^^ hfJ:p':^'rM t't?>\^i-±^ 

iJ'/i'L p F 6 1 (Df^mmr a f*^fe}c^;ti--<#-^fe-5„ 
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40 

-^-^ KA t KB COWT'^^I^T a ^/cfiT p ^x.'S 
-i^^ 6 3 -ec^J-^^^ i^K a (JloV^T^i, KA (^^jtTfig 
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41 

Xl-i^ mity ^ XizXoX-^uH^&cDv l^^M>ti:ig,tfj: 

£t_h«:. KA^fcfi^- KB ^vn5^^4^^ (:7 y 5, ^ ^ 6<j 
il^M^ffl::^^ jj^ 6 8 T-;^tt} $ ttS K;as^- kaj6^p,^- K 

^^t^::^&xi^^ mwc:7^^/u h^m(D^i^mw.^t:ii-im^mnKx^x 
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:T/JP2003/013237 



42 

b7yy;*#^rn (y) ^wm-r^t^ m:bmmm^i^ 

5 Mc^mi^. ^!l^^-=E-- K;$s^— KA;0=»^,^— KB {eiig^LfdJ^-a-. 

-e. mw^m. it-fete: y^rvKatrl t^h'^nizm 9#;tT. :7V'y:i7^ 
^fc{i<5^-r i^K a ^^^{c/Jn$ < bx. :7 y y:^±m^T^ y^ 5 3*5 J; 

mis XXJ^I^m^^ ^ m n (Dmmm>^-t^M < J^jJ-5^X#oT;&*b. 

< UT^ :7 y 5, 5 3 *3 J; n >y ^ 4 0 X* 

<|| 2 ®:ft#:^J : |g 1 5 > 

mi Sit. m 2 (DMi^m^^-To 

20 iO^Jf*. mi 4 K^l^tcMKi^VX. IBUgP 7 1 ~ 7 4. y^ 
7 5~7 8 *3 J;t;?*^^i^ffl::/n ^ ^ e 9 Sr#^iq o[)-c^!>-5o 

^i«§|J7 1f*. mmy m(Dy'—'$f iBHIfP 7 2 ID^^^ 

Om n (D-T^— ^IBH IB'ili^ 7 3 fi, 'J^-f ^/fiSlUj^ 6 3 (?5 
— ^J'^IStib, |aljft^74fi, T^i^iJ'/^L P F 6 2 Sriatt 

25 i-5 t>©"T?$> U , 5/^ 7 5 ~ 7 8 ^tb^tl.. M ^ ffl n 5/ 

6 9(D^m'^^i^}t^CX. UmUT 1-7 4C0A;^7^-i5^^W;^7^-i5' 



wo 2004/047427 



:T/JP2003/013237 



43 

:^/^L P F 6 1 6 (D\i^ti'f— ii^. f-Jd'^VL 

P F 6 2 fc^j^^ifb. y'f-l 7 <omt!y'—'$f Hii. mmym' (Of— 

5 —^i)^^ ?ZJ^^fe^«>mn ' (Df—^ t l.X^ V y ^ u y ^ 5 3 {Z. 

n i/jJ' 6 9 ja. s^^ 7 5~ 7 8 ^ tb^tl^lSltlFB 7 1 ~ 7 4{B!l{c: 

20 M^+S^mn (^>{t|gtt;dS^*,6(Dt?. ii^fc^is?) tbXlBltgU 7 3 *3 J; 
' *3 J:tJ«:i3J«8^+aOnin ' ^ UT 7 y n :^ 5 3 fil $ tb 

S o 

0 16 5 til. KA {Ik^^mmTXZ^ y y ;«;;5S^^6<J • 
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44 

fcfc mn^it^{<l'fi^i^/^'L PF6 1*5j:tJ«6 2 ft ^ -14 <?5 V ^ 

tt|>^t2 5X^6 9f*, 7 7 :f5XX^7 8 trIBltlFP 7 3 *5 J; U« 7 4 iBO 

(c§3 D #^Sfcft-ej^c< . :?^^5'^75:j3j;tj«76 ^ISlt^HS 7 1 *3 J; U« 

10 F6i*3j;t;?6 2 {ciA;^ lattlfP 7 1^3X^7 2Kmm^tiX 

PF6i:Joj;t;?62 fcA;^ ^tL^ J: 5 tci fij ^ -f S o 

15 Jl^ti^m^^ti 5/^ 6 9 <^A;^f1t^i -ftStt W-</Ht^;as^iJ>S 7 

5 tdx^^ iyf^ 7 5 ~ 7 8 ;55|S1tlaJ 7 1 — 7 4ffi«fc-gD t) #x. e)tb5 ^ ^ 

20 <^m> 
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±^Vti^mn. X:hmmim-^ I n' (x, y) ^ 1 9^ >^i:imo 

(Dx^ 1 9-^ ^^Km^-r. >(Dmmi^m^xn<>xh ± 

V-y:ij) (DlMMttl. ( = M* 6 0/1 0 0) 9 ^ '^i^n^-t ^ (DX-^ 
^(Dimm. 'rti:t>ibl.9^ >X. {}^ti:< th2-z>(D-^>^V i^:^m^ 

j^^v^b 1 omu^o^^y'v i^i!^m^m?>:L tTi^m.^ uvn:$^ ^(d^-^ 

X-h. A^mm.m^ I n' Cx, y) ^7K¥^«l<Z>|^i^|JXJb/feV> U 1 0 

msi±<D^mKmoxm^-r?>^ tut^x^ m^^my^. 2. 

5R, 2 5G, 2 5 B {z: j;oTRGB#-fe<DM^{t-^-*^ j;::7 y 5,^^ 
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T {ii J: o U T ^ i VN„ 

;«7 p« 7 if . -fxiifx^^y^^-zTis^coio:^ "yx. mm.nnnwi%iii^ 3 o h 

z (1 ^'i^-A^SBidSi/a 0#) <Z)^-^lc:^M^i-5^ t;eiS-c%5o 
10 0^) (^S^f&i:/jj^ (:7 y s';^7<^Mm^fi3 :7l^-AT-l O^gE:^ 

M^m'f-^m\^^^-^\^hmm-r?>:it^^x^^„ 
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r -e # ^5 „ 

20 
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ft ^ © ^ ffl 

15 2. ^yt^mmTxxYT }^u:^^^m<Dmmm'i-Kx 

5^ % is M -t 5 & T' o T . 
20 ^<^^:5^tt. Sfcfi^^i-5:7^-/i^ K^;rc?i:7 ix-Ajc^sit-sar^- 
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Fig.20A 
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